Objective: Laparoscopic distal pancreatectomy is increasingly being used in the surgical treatment of corpus and distal pancreatic tumors. In this study, patients who underwent laparoscopic or open distal pancreatectomy for benign or malignant causes were evaluated in terms of tumor characteristics and perioperative outcomes.
Material and Methods:
We retrospectively reviewed data from a total of 27 distal pancreatectomy cases performed for benign or malignant causes in the General Surgery Department between January 2013 and December 2015. Groups were compared according to the demographic characteristics of patients, operation type (laparoscopic or open, with splenectomy or spleen preservation), operation time, surgical site infection (superficial, deep wound infection, or intra-abdominal abscess), pancreatic fistula development, and histopathological examination results.
Results: Both groups were similar in terms of age, sex, and body mass index (p=0.42). Tumor diameter was similar (p=0.18). The total number of resected lymph nodes was similar in both groups (p=0.6). Pancreatic fistula developed in one patient in each group. Mean hospital stay duration and the amount of intraoperative bleeding were similar in both groups. The laparoscopy group had a markedly lower overall morbidity rate (p=0.08). There was no mortality observed in the study subjects.
sion to open surgery were evaluated separately. Groups were compared according to the demographic characteristics of patients, operation type (laparoscopic or open, with splenectomy or spleen preservation), operation time, surgical site infection (superficial, deep wound infection, or intra-abdominal abscess), pancreatic fistula development, and histopathological examination results. The rate of conversion to open surgery was determined. Pancreatic fistulae were evaluated according to the International Study Group of Pancreatic Fistula classification established by Bassi et al (9) . This study was conducted in accordance with the ethical standards set out in the Helsinki Declaration. Informed consent was taken from all patients.
Statistical Analysis
Data were analyzed in collaboration with a biostatistician, using a Student's t-test for parametric data, Mann-Whitney U test for non-parametric data, and the Fischer's exact chi-square test for cross tables. p<0.05 and a 95% confidence interval was considered statistically significant. Table 1 summarizes the demographic features, perioperative findings, and histopathological results of the patients who underwent open or laparoscopic surgery. Open surgery was performed in 14 patients, whereas laparoscopic distal pancreatectomy was performed on 10 patients. Both groups were similar in terms of age, sex, and body mass index (BMI) (p=0.42). Tumor diameter was similar (p=0.18) in both groups; mean tumor diameter was 5.6 cm in the open surgery group and 3.9 cm in the laparoscopy group. The total number of resected lymph nodes was similar in both groups (p=0.6). The average number of resected lymph nodes was 12. 46 in the open surgery group and 10.38 in the laparoscopy group. Proximal and surrounding surgical border positivity occurred at similar rates in both groups. Spleen-preserving pancreatectomy was performed in two patients in the open surgery group and three patients in the laparoscopy group; there was no significant difference between the groups with regard to the rate of spleen preservation. Two patients in the open surgery group developed surgical site infection, while no patient in the laparoscopy group experienced surgical site infection. Two patients developed intra-abdominal abscess in the open surgery group, while no patient in the laparoscopy group developed abscess. Pancreatic fistula developed in one patient in each group. The fistula observed in the open surgery group was classified as Grade B, while the fistula observed in the laparoscopy group was classified as Grade A. Mean hospital stay duration and the amount of intra-operative bleeding were similar in both groups. The laparoscopy group had a markedly lower overall morbidity rate (p=0.08). There was no mortality observed in the study subjects.
RESULTS
In three patients, the operation was initiated as a laparoscopic surgery but later converted to open surgery. Table 2 shows the demographic features, perioperative findings, and histopathological properties of these cases. Causes of conversion to open surgery were as follows: dissection was difficult due to a previous pancreatitis episode in one patient; one patient had adhesions and splenic vessel invasion related to malignancy; and another patient had a tumor localized to the body of pancreas, which was in close proximity to the portal confluence and therefore presented difficulty in dissection of the area.
DISCUSSION
Minimally invasive surgery is preferred in many circumstances due to reduced hospitalization time, accelerated functional recovery, reduced scar formation, and rates of perioperative complication comparable to or better than standard surgical procedures (1, 2). In the field of pancreatic surgery, minimally invasive surgery was first performed by Gagner and Pomp (3) in 1996. For all the popularity of Laparoscopic distal pancreatectomy has gained popularity within the recent years as a minimally invasive procedure. It is performed for tumors of the body and tail of the pancreas, and is generally preferred for benign cases (7). Nevertheless, it can also be performed in select malignant cases in conjunction with splenectomy (10).
Study results supporting the use of laparoscopic pancreatic surgery are often based on retrospective data, and it is difficult to conduct comparative prospective studies on this subject. Nevertheless, Riccive et al. (5) (4) evaluated short-term outcomes in 1733 cases of distal pancreatectomy. Both studies concluded that laparoscopic distal pancreatectomy can be safely performed with regard to oncological principles. According to these two studies, although bleeding and wound site complications are less common with laparoscopic surgery, there was no significant difference in the overall rate of complications between the two types of surgeries. Nevertheless, long-term prospective studies on this topic are lacking. In the present study, none of the malignant cases exhibited surgical border positivity in pathological results, and the number of resected lymph nodes was similar between the two study groups. As a result, we conclude that laparoscopic distal pancreatectomy may be expected to produce oncological results comparable to open pancreatic surgery. Nonetheless, evaluation of oncological outcomes from a larger number of cases would provide additional evidence for these conclusions. The major advantages of laparoscopy include reduced hospital stay, lower rates of surgical site infection, reduced scar formation, and adaptability to a wide variety of conditions (13, 14) .
Consistent with reports in the literature, our data demonstrates that perioperative findings and complications are comparable between laparoscopic procedures and open surgery (p>0.05). Postoperative fistula development is the most significant complication of pancreatic surgery. In one multi-center cohort study published in 2015, Sahakyan et al. (12) retrospectively evaluated data from 196 cases and reported postoperative morbidity rates of 32%-40% and postoperative pancreatic fistula rates of 11%-27.9%. Majority of these cases were benign; among malignant cases, the rates of morbidity and postoperative fistula development were substantially greater (31.9% and 25.1%, respectively). In the present study, pancreatic fistula occurred in 7.1% of patients in the open surgery group and 8.3% of patients in laparoscopic surgery group; there was no significant difference between the groups (p=1.00). The laparoscopy group contained fewer malignant cases, which may have contributed to the lower rate of pancreatic fistula development among those patients. Taken together, our results are consistent with the literature in supporting the conclusion that the laparoscopic techniques do not increase the risk of pancreatic fistula development.
In a study evaluating 1733 patients, Adam et al. (4) reported a rate of conversion from laparoscopy to open surgery of 23%. Various studies report this rate at 8%-28% (15) . Majority of these cases are malignant disease or other conditions in which dissection is particularly challenging. In our study, three patients (23%) required conversion to open surgery. The causes for conversion to open surgery in our patients were as follows: difficult dissection due to previous pancreatitis episode; adhesions and splenic vessel invasion related to malignancy; and tumor localization to the body of the pancreas, which was in close proximity to portal confluence.
The primary limitations of our study are the retrospective approach, the relatively low number of patients, and the absence of qualitative measurements of quality of life. Large-scale prospective studies are required to evaluate the potential for laparoscopic surgery approaches in malignant cases. An important aim for these studies should be to determine oncological outcomes in malignant cases with long-term follow-up and to demonstrate that laparoscopic surgery is not associated with additional risk for cases of malignancy.
CONCLUSION
Laparoscopic distal pancreatectomy can be safely performed as a minimally invasive procedure at experienced centers and in selected cases without increasing perioperative complication rates, particularly in benign cases. Although oncological outcomes are acceptable for malignant cases, future prospective controlled studies are necessary for more reliable evaluation.
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